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FACTORS  FOR  CONVERTING  INCH-POUND  TO  METRIC  (SI)  UNITS 

For  the  convenience  of  readers  who  prefer  metric  units  rather  than  the  inch-pound  units  used 
in  this  report,  the  following  factors  may  be  used. 


Multiply  inch-pound  units  By  To  obtain  metric  units 

Length 


foot  (ft) 
mile  (mi) 


square  mile  (mi^) 


cubic  foot  (ft^) 


cubic  foot  per  second  (ft%) 


0.3048  meter  (m) 

6.509  kilometer  (km) 

Area 

2.590  square  kilometer  (km^) 

Volume 

0.02832  cubic  meter  (m^) 

Flow 

0.02832  cubic  meter  per  second  (m%) 
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USE  AND  AVAILABILITY  OF  CONTINUOUS 
STREAMFLOW  RECORDS  IN  TENNESSEE 

by  Jerry  F.  Lowery 


ABSTRACT 

This  report  documents  the  results  of  a  data 
use  and  funding  survey  that  is  a  part  of  a  study  of 
the  cost-effectiveness  of  the  streamflow  information 
program  in  Tennessee.  Presently,  88  continuous 
surface-water  stations  are  operated  in  Tennessee 
with  a  budget  of  $490,800.  Data  uses  and  funding 
sources  are  identified  for  each  of  the  88  stations. 
Data  from  most  stations  have  multiple  uses. 

INTRODUCTION 

The  U.S.  Geological  Survey  (USGS)  is  the 
principal  Federal  agency  collecting  surface- 
water  data  in  the  Nation.  Collection  of  these 
data  is  a  major  activity  of  the  Water  Resources 
Division  of  the  USGS.  The  data  are  collected  in 
cooperation  with  State  and  local  governments 
and  other  Federal  agencies.  The  USGS  is 
presently  (1985)  operating  approximately  8,000 
continuous-record  gaging  stations  throughout 
the  Nation.  At  some  stations,  records  extend 
back  to  the  turn  of  the  century.  Any  activity  of 
long  standing,  such  as  the  collection  of  surface- 
water  data,  should  be  reexamined  periodically 


because  of  changes  in  objectives,  technology,  or 
external  constraints.  The  objective  of  this 
analysis  is  to  define  and  document  the  most  cost 
effective  means  of  furnishing  streamflow  infor¬ 
mation  in  Tennessee. 

For  every  continuous-record  gaging  sta¬ 
tion,  the  analysis  identifies  the  principal  uses  of 
the  data  and  relates  these  uses  to  funding  sour¬ 
ces.  In  addition,  gaging  stations  are  categorized 
as  to  whether  their  data  are  available  to  users  in 
a  real-time  sense,  on  a  periodic  basis,  or  at  the 
end  of  the  water  year.  This  report  is  a  compila¬ 
tion  of  the  data  uses  and  funding  phase  of  the 
program.  The  second  and  third  phases, 
described  below,  will  be  completed  next  year 
(1986). 

The  second  phase  of  the  program  is  to  iden¬ 
tify  less  costly  alternative  methods  of  furnishing 
needed  streamflow  data;  among  these  are  flow¬ 
routing  models  and  statistical  methods.  Stream- 
gaging  activity  no  longer  is  considered  a  network 
of  observation  points,  but  rather  an  integrated 
information  system  in  which  data  are  provided 
both  by  observation  and  synthesis. 
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The  third  and  final  phase  of  the  program 
involves  the  use  of  Kalman-filtering  and 
mathematical-programing  techniques  to  define 
strategies  for  the  operation  of  the  necessary  sta¬ 
tions  that  minimize  the  uncertainty  in  the 
streamflow  records  for  given  operating  budgets. 
Kalman-filtering  techniques  (Moss  and  Gilroy, 
1980)  are  used  to  compute  uncertainty  functions 
(relating  the  standard  errors  of  computation  or 
estimation  of  streamflow  records  to  the  frequen¬ 
cies  of  visits  to  the  stream  gages)  for  all  stations 
in  the  analysis.  A  steepest  descent  optimization 
program  (Moss  and  Gilroy,  1980)  uses  these  un¬ 
certainty  functions,  information  on  practical 
stream-gaging  routes,  the  various  costs  asso¬ 
ciated  with  stream  gaging,  and  the  total  District 
stream-gaging  budget  to  identify  the  visit  fre¬ 
quency  for  each  station  that  minimizes  the  over¬ 
all  uncertainty  in  the  streamflow.  The  stream- 
gaging  program  that  results  from  this  analysis 
will  meet  the  expressed  water  data  needs  in  the 
most  cost-effective  manner. 


HISTORY  OF  THE  STREAM  GAGING 
PROGRAM  IN  TENNESSEE 

In  Tennessee,  the  stream-gaging  program 
of  the  U.S.  Geological  Survey  evolved  through 
the  years  as  Federal  and  State  interest  in  water 
resources  increased.  The  systematic  collection 
of  daily  stages  on  larger  streams  in  the  State  was 
begun  by  other  Federal  agencies  in  the  1870’s. 
The  first  gaging  station  operated  in  Tennessee 
was  located  on  the  Tennessee  River  at  Chat¬ 
tanooga  (03568000)  and  has  been  in  continuous 
operation  since  1874  (table  1).  Stream  gaging  in¬ 
creased  very  little  from  1874  through  1899,  with 


only  three  stations  in  operation  at  the  close  of 
that  period. 

In  1900,  eight  gaging  stations  were  oper¬ 
ated  by  the  USGS  in  the  State.  Most  of  these  sta¬ 
tions  were  in  EastTennessee  on  streams  that  had 
high  potential  for  hydroelectric-power  produc¬ 
tion.  The  number  of  gages  fluctuated  from  8  to 
16  stations  through  1918.  In  1918,  State  coopera¬ 
tion  increased  significantly,  and  by  1920, 14  addi¬ 
tional  stations  were  in  operation. 

The  first  Survey  office  in  Tennessee  was  es¬ 
tablished  in  1920  in  Nashville.  In  October  of  that 
year,  a  stream-gaging  program  was  undertaken 
in  cooperation  with  the  U.S.  Army  Engineers. 
Financial  cooperation  was  also  arranged  with 
various  power  companies.  With  these  addition¬ 
al  cooperators,  the  stream-gaging  program  in¬ 
creased  to  37  gaging  stations  by  the  end  of  1921. 
The  program  continued  to  grow  through  1928  to 
a  total  of  58  gaging  stations. 

When  the  Tennessee  Valley  Authority 
(TVA)  was  established  in  1933,  the  stream- 
gaging  program  was  greatly  expanded  with  the 
financial  support  of  that  agency.  By  the  close  of 
1934,  106  gaging  stations  were  in  operation. 
Through  the  next  20  years  the  program  changed 
very  little  fluctuating  aroung  100  stations. 

In  1954,  a  cooperative  agreement  was 
reached  with  the  Tennessee  Department  of 
Highways  to  operate  85  crest-stage  partial- 
record  stations.  By  the  end  of  1955,  over  200 
surface-water  .stations  were  in  operation;  123  of 
these  were  continuous-record  stations.  An 
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agreement  was  reached  with  the  State  Depart¬ 
ment  of  Public  Health  in  1958  to  operate  35  low- 
flow  partial-record  stations.  These  additional 
stations  increased  the  surface-water  program  to 
240  stations.  Growth  continued  into  the  sixties 
and  continuous  record  station  operation  peaked 
with  135  stations  in  1967  and  1968.  In  1968,  total 
surface-water  station  operation  reached  a  high 
with  441  stations,  145  low-flow  and  161  crest- 
stage  partial  record  stations  along  with  the  135 
continuous  record  stations. 

An  evaluation  of  the  surface-water  pro¬ 
gram  was  made  in  1970  (May,  and  others),  and 
recommendations  were  made  for  modifying  the 
existing  network  to  meet  the  future  needs  of 
water-data  users.  Recommendations  from  this 
study  were  made  to  discontinue  16  continuous 
gaging  stations.  At  the  close  of  1971,  113  con¬ 
tinuous  stations  were  in  operation.  The  surface- 
water  program  remained  relatively  stable 
through  1978,  fluctuating  from  a  high  of  1 12  con¬ 
tinuous-record  stations  in  1978  to  a  low  of  103 
stations  in  1976.  In  1979,  a  coal-hydrology  study 
was  started  to  monitor  flow  in  the  coal  mined 
areas  of  east  Tennessee.  At  the  end  of  this 
project  in  1981,  399  surface-water  stations  were 
in  operation.  These  included  114  continuous- 
record  stations,  127  crest-stage,  77  low-flow,  and 
81  coal-hydrology  partial-record  stations.  Since 
1982  budget  restraints  on  most  cooperating 
agencies,  especially  TVA,  has  caused  the  con¬ 
tinuous  record  program  to  drop  to  its  lowest  level 
since  1931.  The  total  1985  surface-water 
program  consists  of  260  stations  as  follows:  ( 1 )  88 
continuous  discharge;  (2)  2  continuous  lake 
stage;  (3)  5  flood  hydrograph;  (4)  75  low-flow 
partial-record;  (5)  84  crest-stage  partial-record; 
and  (6)  6  flood-profile  partial-record  stations. 


The  historical  numbers  of  continuous  stream 
gages  operated  in  Tennessee  are  given  in 
figure  1. 


Current  Tennessee  Stream-Gaging  Program 

Tennessee  lies  in  part  of  seven  physio¬ 
graphic  provinces  noted  by  Fenneman  (1938)  as 
the  Coastal  Plain,  Highland  Ririi,  Central  Basin, 
Cumberland  Plateau,  Sequatchie  Valley,  Valley 
and  Ridge,  and  Blue  Ridge.  The  locations  of 
these  provinces  and  the  distribution  of  the  88 
continuous  stream  gages  currently  operated  by 
the  Tennessee  District  of  the  Geological  Survey 
are  shown  in  figure  2.  Twenty-four  gages  are  in 
the  Valley  and  Ridge,  23  are  in  the  Highland 
Rim,  14  are  in  the  Coastal  Plain,  13  are  in  the 
Central  Basin,  8  are  in  the  Cumberland  Plateau, 
4  are  in  the  Blue  Ridge,  and  2  are  in  the  Se¬ 
quatchie  Valley.  For  many  gages,  the  drainage 
area  overlaps  two  or  more  provinces.  The  gages 
are  fairly  well  distributed  physio-graphically  (fig. 
2),  but  there  are  large  areas  within  the  Coastal 
Plain  and  Cumberland  Plateau  where  no  gaging 
stations  are  currently  being  operated. 

Table  1  provides  the  official  name  and 
eight-digit  downstream-order  number  of  each  of 
the  88  continuous  stream  gages  in  the  Tennessee 
program.  Selected  hydrologic  data  for  each  sta¬ 
tion,  including  drainage  area,  period  of  record, 
and  mean  annual  flow  are  also  given  in  table  1. 

The  cost  of  operating  these  88  stream  gages 
in  fiscal  year  1985  was  $490,800. 
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Figure  1. — History  of  continuous  stream  gaging  in  Tennessee. 


USES,  FUNDING,  AND  AVAILABILITY 
OF  CONTINUOUS  STREAM  FLOW 
DAFA 

The  relevance  of  a  stream  gage  is  measured 
by  the  uses  that  are  made  of  the  data  that  are 
produced  by  the  gage.  In  the  Tennessee 
program,  potential  uses  of  the  data  from  each 
new  gage  are  identified  prior  to  gage  installation 
and  continue  to  be  documented  through  infor¬ 
mal  discussions  and  formal  program  meetings 
with  cooperators  and  other  possible  funding 
sources.  Geological  Survey  hydrologists’  knowl¬ 
edge  of  other  data  users  requests  are  also  used  to 
assist  in  the  determination  of  the  relative  impor¬ 
tance  of  each  gage. 

Identified  data  uses  are  categorized  into 
nine  classes,  defined  below.  The  sources  of  fund¬ 
ing  for  each  gage  and  the  frequency  at  which  data 
are  provided  to  users  are  also  compiled. 

DATE-USE  CLASSES 

The  following  definitions  are  used  to 
categorize  each  known  use  of  streamflow  data  for 
each  continuous  stream  gage. 

Regional  Hydrology 

For  data  to  be  useful  in  defining  regional 
hydrology,  a  stream  gage  must  be  largely  unaf¬ 
fected  by  manmade  storage  or  diversion.  In  this 
class  of  uses,  the  effects  of  man  on  streamflow  are 
not  necessarily  small,  but  the  effects  are  limited 
to  those  caused  primarily  by  land  use.  Large 
amounts  of  manmade  storage  may  exist  in  the 


basin  and  not  destroy  usefulness  of  the  data  if  the 
outflow  from  storage  is  uncontrolled.  These  sta¬ 
tions  are  useful  in  developing  regionally  transer- 
rable  information  about  the  relations  between 
basin  characteristics  and  streamflow. 

Sixty  stations  in  the  Tennessee  network  are 
classified  in  the  regional  hydrology  data-use 
category.  Nine  of  these  stations  are  special  cases 
in  that  they  are  designated  as  benchmark  or  as 
index  station's.  Hydrologic  benchmark  stations, 
of  which  there  are  two  in  Tennessee,  were  estab¬ 
lished  nationwide  to  indicate  hydrologic  condi¬ 
tions  of  watersheds  that  are  relatively  free  of 
manmade  alteration.  Four  of  the  seven  index 
stations  are  designated  as  long  term  and  are 
similar  to  benchmark  stations  in  that  they  are 
relatively  free  of  manmade  alteration  and  are  lo¬ 
cated  to  provide  regional  coverage.  They  are  in¬ 
tended  to  provide  a  basis  for  time-sampling  error 
adjustment  of  short-term  flow  records  and  for 
the  definition  of  hydrologic  trends.  They  are  also 
used  as  a  reference  for  noting  manmade  changes 
in  other  watersheds  where  development  is  occur¬ 
ring.  These  stations  are  well  distributed  areally 
and  are  in  basins  having  different  physical  char¬ 
acteristics.  Three  of  the  index  stations,  widely 
separated  within  the  State,  are  part  of  the  nation¬ 
al  water  conditions  network  and  are  used  to  indi¬ 
cate  current  hydrologic  conditions.  The  locations 
of  stream  gages  that  provide  information  about 
regional  hydrology  are  shown  on  figure  3. 

Hydrologic  Systems 

Stations  that  can  be  used  for  accounting, 
that  is,  to  define  current  hydrologic  conditions 
and  the  sources,  sinks,  and  fluxes  of  water 
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Figure  2. — Location  of  stream  gages  and  physiographic  provinces. 
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through  hydrologic  systems  including  regulated 
streams,  are  designated  as  hydrologic  systems 
stations.  They  include  stations  affected  by  diver¬ 
sions  and  return  flows  and  other  stations  that  are 
useful  for  defining  the  interaction  of  water  sys¬ 
tems. 

Thirty-four  stations  are  classified  in  the 
hydrologic  systems  data-use  category.  The 
benchmark  and  index  stations  are  included  in  the 
hydrologic-systems  category  because  they  are  ac¬ 
counting  for  current  and  long-term  conditions  of 
the  hydrologic  systems  that  they  gage. 

Seventeen  stations  provide  data  at  strategic 
points  within  regulated  systems.  In  addition, 
four  stations  are  included  which  are  operated  for 
a  water  budget  study  of  Reelfoot  Lake  and  two 
stations  for  a  base  flow-groundwater  study  at  the 
Department  of  Energy’s  Oak  Ridge  Reserva¬ 
tion.  These  six  stations  will  be  discontinued  or 
reclassified  at  the  completion  of  these  studies. 
Two  stations  included  in  this  category  are  used  to 
monitor  flow  of  waste-water  and  effluent  dis¬ 
charges. 

Legal  Obligations 

Some  stations  provide  records  of  flows  for 
the  verification  or  enforcement  of  existing 
treaties,  compacts,  and  decrees.  The  legal  obli¬ 
gation  category  contains  only  those  stations  that 
the  Geological  Survey  is  required  to  operate  to 
satisfy  a  legal  responsibility. 

There  are  no  stations  in  the  Tennessee 
program  that  exist  to  fulfill  a  legal  responsibility 
of  the  Geological  Survey. 


Planning  and  Design 

Gaging  stations  in  this  category  are  used  to 
plan  and  design  a  specific  project  (for  example,  a 
dam,  levee,  floodwall,  navigation  system,  water- 
supply  diversion,  hydropower  plant,  or  waste- 
treatment  facility)  or  group  of  structures.  The 
planning  and  design  category  includes  stations  in 
operation  at  strategic  locations  prior  to  the  ad¬ 
vent  of  specific  project  planning  and  those  sta¬ 
tions  that  were  instituted  for  such  purposes, 
where  those  purposes  are  still  valid. 

Currently,  14  stations  in  the  Tennessee 
program  are  being  operated  for  planning  or 
design  purposes.  There  is  one  gage  at  each  of 
three  water-supply  studies,  five  stations  are  used 
in  a  lake  sedimentation  study,  and  six  stations  are 
used  in  planning  dredging  operations.  In  addi¬ 
tion,  five  stations  are  used  in  a  dendrogeomor- 
phological  study  of  bank  stability  in  order  to 
design  bridges  and  culverts  on  streams  with  un¬ 
stable  bank  properties. 

Project  Operation 

Gaging  stations  in  this  category  are  used, 
on  an  ongoing  basis,  to  assist  water  managers  in 
making  operational  decisions  such  as  reservoir 
releases,  hydropower  operations,  or  diversions. 
The  project-operation  use  generally  implies  that 
the  data  are  routinely  available  to  the  operators 
on  a  rapid-reporting  basis.  For  projects  on  large 
streams,  data  may  only  be  needed  at  intervals  of 
a  few  days. 

There  are  30  stations  in  the  Tennessee 
program  that  are  used  in  this  manner.  All  of 
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these  are  used  to  assist  in  the  management  of 
reservoirs  and  (or)  the  production  of  electric 
power. 

Hydrologic  Forecasts 

Gaging  stations  in  this  category  are  regu¬ 
larly  used  to  provide  information  for  hydrologic 
forecasting.  These  might  be  flood  forecasts  for  a 
specific  river  reach,  or  periodic  (daily,  weekly, 
monthly,  or  seasonal)  flow  volume  forecasts  for 
a  specific  site  or  region.  The  hydrologic  forecast 
use  generally  implies  that  the  data  are  routinely 
available  to  the  forecasters  on  a  rapid-reporting 
basis.  On  large  streams,  data  may  only  be  needed 
at  intervals  of  a  few  days. 

There  are  18  stations  in  the  Tennessee 
program  that  are  included  in  this  data-use 
category.  All  but  one  of  these  stations  are 
equipped  with  telemetry  devices.  Data  from 
these  stations  are  used  by  the  U.S.  National 
Weather  Service  (NWS)  to  forecast  floodflows  at 
specific  sites. 


Water-Quality  Monitoring 

Gaging  stations  where  regular  water- 
quality  or  sediment-transport  monitoring  is  con¬ 
ducted  and  where  the  availability  of  streamflow 
data  contributes  to  the  utility  or  is  essential  to  the 
interpretation  of  the  water-quality  or  sediment 
data  are  designated  as  water-quality  monitoring 
sites. 

There  are  21  stations  in  the  Tennessee  net¬ 
work  classified  in  the  water-quality  monitoring 


data-use  category.  One  such  station  in  the 
program  is  designated  a  benchmark  station  and 
nine  others  are  National  Stream  Quality  Ac¬ 
counting  Network  (NASQAN)  stations.  The 
benchmark  and  one  NASQAN  station  are  also  in 
the  Radiochemical  Surveillance  Program. 
Water-quality  samples  from  benchmark  stations 
are  used  to  indicate  water-quality  characteristics 
of  streams  that  have  been,  and  probably  will  con¬ 
tinue  to  be,  relatively  free  of  manmade  in¬ 
fluence.  NASQAN  stations  are  part  of  a 
nationwide  network  designed  to  assess  water- 
quality  trends  of  significant  streams.  The 
Radiochemical  program  is  a  network  of  regular¬ 
ly  sampled  water-quality  stations  where  samples 
are  collected  to  be  analyzed  for  radioisotopes.  In 
addition,  four  stations  are  operated  to  monitor 
the  quality  of  flow  through  a  National  River  and 
Recreational  area,  two  to  monitor  the  quality  of 
outflow  from  a  reservoir  and  two  to  monitor  the 
quality  of  inflow  to  a  reservoir.  Sediment  data 
are  collected  at  the  benchmark,  NASQAN,  the 
four  stations  monitoring  flow  through  the  Na¬ 
tional  River  and  Recreational  Area  and  at  three 
sites  monitoring  flow  into  a  natural  lake  in 
northwestern  Tennessee. 


Research 

Gaging  stations  in  this  category  are 
operated  for  a  particular  research  or  water- 
investigations  study.  Typically,  research  stations 
are  operated  as  such  only  for  the  duration  of  a 
study  and  then,  if  continued  for  other  purposes, 
are  appropriately  reclassified. 

There  are,  two  flood  runoff  and  rainfall  sta¬ 
tions  in  the  Tennessee  program.  These  stations 
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are  used  to  develop  or  verify  models  for  flood- 
frequency  analysis. 


Other 

In  addition  to  the  eight  data-use  classes 
described  above,  13  stations  incidentally  are  used 
to  provide  streamflow  information  for  recrea¬ 
tional  planning,  primarily  for  canoeists,  rafters, 
and  fishermen. 


FUNDING 

The  four  sources  of  funding  for  the 
streamflow-data  program  are: 

•  Federal  program.-Funds  that  have 
been  directly  allocated  to  the  Geo¬ 
logical  Survey. 

•  Other  Federal  Agency  (OFA) 
program.— Funds  that  have  been 
transferred  to  the  Geological  Survey 
by  OFA’s. 

•  Coop  program.— Funds  that  come 
jointly  from  Geological  Survey  and 
from  a  non-Federal  cooperating 
agency  (joint-funding  agreement). 
Cooperating  agency  funds  may  be  in 
the  form  of  direct  services  or  cash. 

•  Other  non-Federal.— Funds  that  are 
provided  entirely  by  a  non-Federal 
agency  or  a  private  source  under  the 


auspices  of  a  Federal  agency.  In  this 
study,  private  funds  are  limited  to 
those  from  public  service  companies 
engaged  in  the  production  of  electric 
power.  Funds  in  this  category  are 
not  matched  by  the  Geological  Sur¬ 
vey  through  joint-funding  agree¬ 
ments. 

In  all  four  categories,  the  identified  sources 
of  funding  pertain  only  to  the  collection  of 
streamflow  data;  sources  of  funding  for  other  ac¬ 
tivities  at  the  site,  particularly  collection  of 
water-quality  samples,  may  not  necessarily  be  the 
same  as  those  identified  herein. 

Nine  entities  currently  are  contributing 
funds  to  the  Tennessee  stream-gaging  program. 


FREQUENCY  OF  DATA  AVAILABILITY 

Frequency  of  data  availability  refers  to  the 
times  at  which  the  streamflow  data  may  be  fur¬ 
nished  to  the  users.  In  this  category,  three  dis¬ 
tinct  possibilities  exist.  Data  can  be  furnished  by 
direct-access  telemetry  equipment,  by  periodic 
release  in  provisional  form,  or  by  publication  in 
the  annual  data  report  for  Tennessee  (U.S. 
Geological  Survey,  1984).  These  three 
categories  are  designated  T,  P,  and  A,  respective¬ 
ly,  in  table  2.  In  the  current  Tennessee  program, 
data  for  all  88  stations  are  published  in  the  an¬ 
nual  report,  real-time  data  are  available  from  29 
stations,  and  provisional  data  are  routinely  avail¬ 
able  for  5  stations  and  are  available  upon  request 
for  the  other  stations. 
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DATA-USE  PRESENTATION 

Data-use  and  ancillary  information  are 
presented  for  each  continuous-gaging  station  in 
table  2,  which  contains  footnotes  to  expand  the 
information  conveyed.  An  asterisk  in  the  table 
denotes  data  available  for  the  indicated  category. 

SUMMARY 

At  present  (1985)  there  are  88  continuous 
gages  being  operated  on  rivers  and  streams  in 
Tennessee  at  a  cost  of  $490,800.  A  review  of  the 
data  use  and  funding  information  presented  in 
table  2  indicates  that  the  data  from  most  stations 
in  the  Tennessee  network  have  multiple  uses. 
Many  of  the  gaging  stations  are  used  on  an  ongo¬ 
ing  basis  for  accounting  and  for  project  opera¬ 
tion.  Although  stations  may  have  been  estab¬ 


lished  for  one  specific  purpose,  availability  has, 

in  itself,  produced  other  uses  for  the  data. 
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1*  indicates  available  data] 
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Table  2. — Data-use  table — Continued 
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Table  2. — Data-use  Cable — Concinued 
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Lowerj-  USE  AND  AVAILABILITY  OF  CONTINUOUS  STREAMFLOW  RECORDS  USGS/OFR  86-322 

IN  TENNESSEE 


